Improving Design Methods by the Incorporation of Consumer Behavior Principles  by Campos, Fabio et al.
2351-9789 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AHFE Conference
doi: 10.1016/j.promfg.2015.07.784 
 Procedia Manufacturing  3 ( 2015 )  5670 – 5676 
Available online at www.sciencedirect.com 
ScienceDirect
6th International Conference on Applied Human Factors and Ergonomics (AHFE 2015) and the 
Affiliated Conferences, AHFE 2015
Improving Design Methods by the Incorporation of Consumer 
Behavior Principles
Fabio Camposa*, Maria Nevesb, Sergio Cavalcanteb, Walter Correiaa
aUFPE/CESAR, Recife, Brazil
bCESAR Recife, Brazil
Abstract
The Consumer Behavior area has developed over the years an extensive body of knowledge related to cultural, social and 
psychological factors that would influence the consumer at the time of purchase. The Design area could benefit from these 
findings by trying to incorporate some of this knowledge in a systematic way in its Design Methodology. This research aims to 
investigate if cultural aspects may be able to describe the behavior of group of individuals. Thus, this article describes an 
experiment where it was appliedHofstede’s cultural model to compare a group of students regarding cultural aspects. The data 
collected showedthat the groups presented differences and similarities regarding their cultural values, however it was not possible 
to generalize the findings and infer that similar groups would present the analogous results.
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1. Introduction
There is no single correct way to defineculture, however there are many different theories that try to explain it
[3][4][5]. Among these theories, the model defined by Hofstedeis being used intensively as a framework to design 
culturally appropriate and sensitive products [9].
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In his model, Hofstede proposes to map the behavior of individuals according to their culture, creating a 
consumer profile based on how one classifies the culture of their country. For this classification, he chose five 
dimensions as determinants of culture. These dimensions are: Power Distance, Individualism, Masculinity, 
Uncertainty Avoidance, Long Term Orientation and Indulgence [2]. 
This consumer profile is used sometimes to try to understand or predict the consumer preference. For example,
according to Hofstede’s model if a country is classified with a very individualistic culture, then consumers would 
most likely want to stand out from others and prefer brands that give them status and that reflect an image of 
personal success [5]. On the other hand, if the country has a high collectivist culture then the consumers would most 
likely prefer brands linked to the feeling of belonging, such as marks that symbolize that they are a part of a social 
group widely accepted [7].
In the area of Design, Hofstede’smodel  has been very useful in providing guidelines that help designers to create 
products taking into consideration cultural aspects [9]. For example, for high power distance cultures a web designer 
for instance should take into consideration that the access to information should be highly structured, with strong 
emphasis on social and moral order and the use of business and social roles to organize and restrict information [8].
This research tries to understand if Hofstede model is suitable to point cultural differences among groups of 
students in different courses. In order to do that, this paper proposes to apply Hofstede’s questionnaire to threegroup 
of students and then make a comparative analysis between the results. Chapter 2 presents an overview of Hofstede’s 
Cultural Dimensions. The experiment, along with the results of the data collected, is described in Chapter 3. While 
Chapter 4 presents the analysis of this data and the conclusions.
2. Hofstede’sCultural Dimensions
Hofstede[2] studied the cultural differences in various countries to verify the importance of national culture. 
Initial studies wereconducted in 50 countries and three continental regions (West Africa , East Africa and countries 
of Arabic language) where more than 116,000 questionnaires were answered. The author found significant 
differences between behaviors and attitudes of employees of the 53 subsidiaries of the company under study. He 
concluded that the differences in values and attitudes towards work were influenced by national culture.
The differences in culture were measured by six dimensions developed in the work of Geert Hofstede and his co-
researchers [1]:
Power Distance: defined as the extent to which the less powerful members of institutions and organizations 
within a society expect and accept that power is distributed unequally. 
Uncertainty Avoidance: defined as the extent to which the members of institutions and organizations within a 
society feel threatened by uncertain, unknown, ambiguous, or unstructured situations. 
Individualism: stands for a society in which the ties between individuals are loose: a person is expected to look 
after himself or herself and his or her immediate family only. The opposite of Individualism is Collectivism , that 
stands for a society in which people from birth onwards are integrated into strong, cohesive in-groups, which 
continue to protect them throughout their lifetime in exchange for unquestioning loyalty. 
Masculinity: stands for a society in which social gender roles are clearly distinct: men are supposed to be 
assertive, tough, and focused on material success; women are supposed to be more modest, tender, and concerned 
with the quality of life. The opposite of Masculinity is Femininity , that stands for a society in which social gender 
roles overlap: both men and women are supposed to be modest, tender, and concerned with the quality of life. 
Long Term Orientation: stands for a society which fosters virtues oriented towards future rewards, in particular 
adaptation, perseverance and thrift. It is the opposite of Short Term orientation that stands for a society which fosters 
virtues related to the past and present, in particular respect for tradition, preservation of “face”, and fulfilling social 
obligations.
Indulgence: stands for a society which allows relatively free gratification of some desires and feelings, especially 
those that have to do with leisure, merrymaking with friends, spending, consumption and sex. Its opposite pole, 
Restraint, stands for a society which controls such gratification, and where people feel less able to enjoy their lives.
One way to measure the dimensions is applying a survey with twenty-four questions. The data from the survey 
will allow index scores to be calculated on six dimensions: Power Distance (large vs. small), Individualism vs. 
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Collectivism, Masculinity vs. Femininity, Uncertainty Avoidance (strong vs. weak),  Long- vs. Short-Term 
Orientation, and Indulgence vs. Restraint. All content questions are scored on five-point scales [1].
3. Experiment description and results
The experiment covered a population of graduate and master degree studentsfrom twoBrazilian institutions, the 
Recife Center for Advanced Studies and Systems (CESAR) and the Federal University of Pernambuco (UFPE). 
A self-administered quantitative survey questionnaire [1] was used to collect the data. The survey was consistent 
with Hofstede’s dimensions [2]. The researchers personally handed the questionnaires to participants after it was 
clarified the nature and purpose of the research. At all, 70 questionnaires were distributed to the participants;
however only 62 were returned completed, being 43 from male students and 19 from female students.The following 
chapter details the results. 
The student’s responses came from three different groups. In this article we will call them Groups 1, 2 and 3. 
Group 1 had the responses from 23 Design graduate students, Group 2 from 15 Design master degree students and 
Group 3 from 24 Software Engineering master degree students. 
All the data coming from theses respondents were tabulated and later on it was applied the formulas to generate 
Hofstede’s dimension scores for each group. The results by dimension will be explained in the next subsections.
3.1. Power Distance Dimension
The figure 1 represents the Power Distance Dimension scores for all the groups. The index formula used to 
calculate the scores was: 
PDI = 35(m07 – m02) + 25(m20 – m23) + C(pd) (1) (1)
Which m02 is the mean score for question 02 from the survey applied, etc.C(pd) is a constant (positive or 
negative) that depends on the nature of the samples. On a scale of zero (0) to one hundred (100), in which 100 
represents high power concentration, it can be seen that the hierarchical distance of the groups 2 and 3 are higher 
than the hierarchical distance of group 1, where the concentration of power is very low.This indicates that groups 2 
and 3 (master degree students)expect and accept that power is distributed unequally more than group 1 
(undergraduate students).According to Hofstede’s model [2], then Groups 2 and 3would have a tendency to believe 
in Teacher-centered education, as in opposite of Student-centered education, and also that Hierarchy means 
existential inequality, as in opposite of Hierarchy means inequality of roles, established for convenience.
Fig. 1. Power Distance
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3.2. Individualism Dimension
The figure 2 represents the Individualism Dimension scores for all the groups. The index formula used to 
calculate the scores was
IDV = 35(m04 – m01) + 35(m09 – m06) + C(ic) (2)
Which m01 is the mean score for question 01, etc. C(ic) is a constant (positive or negative) that depends on 
the nature of the samples.  On a scale of zero (0) to one hundred (100), in which 100 represents high level of 
individualism, it can be seen that all the groups demonstrated to have lowindividualism scores. In other words, all 
the groups demonstrated to have higher collectivism value.According to Hofstede’s model [2] this represents that for
all the students relationship prevails over task and that harmony should always be maintained. 
Fig. 2.Individualism
3.3. Masculinity Dimension
The figure 3 represents the Masculinity Dimension scores for all the groups. The index formula used to 
calculate the scores was:
MAS = 35(m05 – m03) + 35(m08 – m10) + C(mf) (3)
Which m05 is the mean score for question 05, etc.C(mf) is a constant (positive or negative) that depends on 
the nature of the samples. On a scale of zero (0) to one hundred (100), in which 100 represents high masculinity 
value, it can be seen that groups 1 and 3 (undergraduate students and software engineering master degree students) 
demonstrated to have lower degree of masculinity than group 2 (design master degree students). According to 
Hofstede’s model [2], the master degree students would have a higher degree of admiration for the strong and that 
for this group the work prevails over family.
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Fig. 3. Masculinity
3.4. Uncertainty Avoidance  Dimension
The figure 4 represents the Uncertainty Avoidance Dimension scores for all the groups. The index formula 
used to calculate the scores was
UAI = 40(m18 - m15) + 25(m21 – m24) + C(ua) (4)
Which m18 is the mean score for question 18, etc.C(ua) is a constant (positive or negative) that depends on 
the nature of the samples. On a scale of zero (0) to one hundred (100), in which 100 represents high `levels of 
uncertainty avoidance it can be seen that groups 2 and 3 (design master degree students and software engineering 
master degree students) demonstrated to have a lower uncertainty avoidance value when compared to group 1 
(undergraduate design students). According to Hofstede’s model [2], these master degree group of students are more 
comfortable with ambiguity and chaos, have more self-control, and lower anxietythan the undergraduate students of 
this research. 
Fig. 4. Uncertainty Avoidance
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The figure 5 represents the Long Term Dimension scores for all the groups. The index formula used to 
calculate the scores was
LTO = 40(m13 – m14) + 25(m19 – m22) + C(ls) (5)
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Which m13 is the mean score for question 13, etc.C(Is) is a constant (positive or negative) that depends on 
the nature of the samples. On a scale of zero (0) to one hundred (100), in which 100 represents high long term 
orientation,  it can be seen that group 3, the software engineer master degree students, scored highest. According to 
Hofstede’s model [2], group 3 may have a belief that thrift and perseverance are important goals. Also, they attribute 
success to effort and failure to lack of effort. 
Fig. 5. Long Term
3.6. Indulgence Dimension
The figure 6 represents the Indulgence scores for all the groups. The index formula used to calculate the 
scores was
IVR = 35(m12 – m11) + 40(m17 – m16) + C(ir) (6)
Which m11 is the mean score for question 11, etc.C(ir) is a constant (positive or negative) that depends on 
the nature of the samples. On a scale of zero (0) to one hundred (100), in which 100 represents high level of 
indulgence, it can be seen that all the groups showed a high degree of indulgence. According to Hofstede’s model 
[2], it represents that all the groups may have a perception of personal life control in opposite of a perception of
what happens to me is not my own doing.
Fig. 6.Indulgence
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4. Conclusions
The results of this study demonstrated that there were differences and similarities when comparing the three 
groups of students’ cultural values.According to Hofstede’s model [2], a set of correlations should be expected from 
the results. For example, the score results forPower Distance dimensionindicates that the two groups of master 
degree students (designers and engineers) have a higher tendency to accept that older people are both respected and 
feared. At the Individualisms dimension, all the groups presented similar scores, representing that they all have a 
high degree of collectivism. In this situation the groups didn’t demonstrate cultural differences according to the 
Hofstede model. The Masculinity dimension resultsshowed that only group 2 scored high on this item meaning that 
the design master degree students would probably believe that work prevails over family, that “girls cry, boys 
don’t”; that boys should fight back, but girls shouldn’t fight [10]. The undergraduate students scored the higher than 
the other two groups in the uncertainty avoidance dimension. Again, according to the model, this group would most 
likely presenthigher stress level, more emotionality, anxiety and neuroticism. The long term dimension scores 
showed that the engineers master degree students scored higher, representing that they would have a tendency to 
believe that the important events in life will occur in the future and that they should adapt to the circumstance in 
order to reach their long term goals. Finally, the Indulgence dimension did not show any cultural difference, 
representing that all the groups would have a higher percentage of people giving higher importance to leisure and 
more likely to remember positive emotions.
The results of this study have brought understanding that different groups presented distinct cultural values. 
However, the experiment does not allow us to generalize the group’s results, nor to infer that similar groups would 
present the same expected behaviour. This is a complex theme and therefore need further investigation in future 
researches.
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